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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a reverse 
overcurrent preventive circuit which can prevent a 
breakdown by a reverse overcurrent even if a voltage 
reaching to the reverse breakdown voltage of a P-N 
junction is applied between an output terminal and an 
input terminal, in a constant voltage power supply 
circuit 

SOLUTION: An overcurrent limiting circuit is provided 
which is constituted to prevent the flow of an 
overcurrent into the circuit even if a voltage higher than 
an input voltage applied to the constant voltage power 
supply circuit is forcibly applied externally to an output 
voltage terminal. More specifically, the substrate and the 
drain of an output driver M5 are connected, the input 
voltage is set as a source electric potential, the output 
voltage is set as a gate electric potential, when 
Vin>Vout the electric potentials of the drain and the 
substrate of an additional driver M8 are equal to the 
input voltage Vin, and when Vin<Vout because the drain 

and the substrate of the M8 are connected to the substrate of the M5, the electric potentials of 
the drain and the substrate of the M8 become the output voltage Vout through the drain of the 
M5. 




LEGAL STATUS 

[Date of request for examination] 14.03.2005 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAAA8yaiKzDA416021782P... 2005/09/15 



r 

Searching PAJ 



2/2 s<—is 



[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA8yaiKzDA41 6021 782P... 2005/09/1 5 



JP 2004-21782 A 2004.1.22 



(19)B*B*»f?(JP) 



(51) Int. CI. 7 
G05F 1/SS 
H02J 1/00 



(12) 



m q m a 3(a) 



F 1 



(43) ^HB 



(iimsfajH&ws^ 

#112004-21782 

(P2004-21782A) 
Wt16*1B22B (2004.1.22) 



G0 5F 1/56 
G0 5F 1/56 
HO 2 J 1/00 



3 1 OP 
320C 
309G 



f-73-K (#%) 

5G065 

5H430 



W£JSfiD« 5 O L (±8 1) 



(21)iBH»^ f¥H2002-l 78229 (P2002-178229) 


(71)JBHA 000006747 




(22) JtiHB ¥«14#6Ji 19B (2O02. 6. 19) 








mm»AfflK=PSii 1 TS 3S6-9 






(74)W1A 100077274 






#a± am s« 






(74)RSA 100102587 






#s± mm 






(72)3%wm *n sit 


















5G065 BA03 EA01 JA02 KA05 


LA01 




MA09 NA04 






5H430 BB01 BB05 BB09 BB11 


8B12 




EE06 EE18 FF04 FF13 


GG08 




HH03 LA02 U07 LA16 


LB02 


(54) [IPJIOSIW i£a«Sg|5fjh|llM 



(57) mm 

. mtlWK*?- hMGLt U V i n > V o u t <Dm, 

iiioM 8 k u^i/tw&<Dmmtjjims.y \ n tm 

Cleft*), Vin<Vout©#(i, M8©KW>t 

^LTM 8 (D FW >i:S«©«fi[«tH^*{u V o u 
t 




(2) 



JP 2004-21782 A 2004.1.22 



C » * * 1 ] 

mo s h ? zftttWEEumm t i,T m^zj£nfrmfe®&<D&]&mffim±®&ic 

^ T , 

^tfi7Jttfff&lfflJffl£>MOS f-7V^XJt, iMOS F^^-^X^O/ 1 !;^ - HU'VPI 

T, StfJ;tt«ffi{&J8f/B£>MOS h 5 > X £ *tti41Rbftttilut 5 C t T? , 

Sffi7Jtff«ifflOMO S K7>s>X:*©i8!Sffi*«oc fc*«r«fc-r*a!:att8ftlKitia 

3 ] 

P^t^/l'MO S h^>s>X**tii;fr*ffiifilWJlfc: L T m ^ S S Sffi IS @ % & jffi 

it 0 SS fC 33 ^ T . 

Kltt2lVEMilJ16>P?-ir*;I'MO S h7>3?;*£0)2&ic&ffi£tifc Fl/'fJ'tf fc, 

&j£nmnm®&ic^z. z t\%> \t>mm & o &^WE.&mt)nmi£H-8U: e> a m a ic si to 

4 3 

aBlsItt©2!iiWiS[B&itl3ttlc43V*T, 

£tUAVEIMfl)J&4)P?-**-sl/MO S h7>s?x*&J:tfRK:l£JMHffl®P?-**;l'MO 
SOPft*;l/MOS b ? > is X Z %Wttf, 

£ *i fc if ■& K , 3a*8IE^KWA«ffiW»ffl*«J:tfKKSii*fflOP^+*;l/MOS F7> 
C IS * « 5 3 

w*gi2Sfc*4 3jc«5«oiSia«aii»±iHitt»«:fev>T, 

t882SfSC>P*-**;UMO S h^:'S>X*©KL'-i':/*«fcafi*tfi23*£ESIWfflP^ + 
£S«©«ffi«lSA;>jWfti:^L<, 

HuiaA^«EE<ai^«fftD^F{±, m & ti n sum m p ^ * * )u u o s h^>i?x*©Ku 

[ 16 BJ§ © ft ffl si 8t HJ§ ] 

C o o o i ] 



(3) 



JP 2004-21782 A 2004.1.22 



[ 0 0 0 2 ] 

EEmmm&zmic tirmwTz* mn&nm®m t a ct^:/* — fcttma#s/x-^ 
c oizm&nmEii&ic a cr * frt>ffi.tiz>mfia*ffi±-? ^mmum^^ * - 

[ 0 0 0 3 ] 

P^i;b22lO|fi (N^i;l/) 2 1 1*3 P+SMl 8, P+Ilstl 9, ^itfNi 
05:a»5 o P+«*l 8tKI/-fylil 5, P+HB«19fcN+«|*2 0*y 
-X«ffi 1 6, P + i« 1 8 t P+Sli 1 9^y-Mil 4, N + 01|2O^I|glS 
l 7 i: L, LcT-liV-^tSi 6tilfgi 7&cA*jSS8?mBEl l # , Hl/^Ofi 

i 5icm*>fiss?«ffii 3 # , y-nii 4tcai^sff*j®isffii 2 ^n^nsiiDS 
n 5 „ 

[ 0 0 0 4 ] 

ttJ^mSElScfctJA^^ffil 1 O 7? S ^ Silt IH^ T- « , h7y-;7??)y-^il (P 
+ ) 16fc<J:U : «®Hffi(N+) 1 7tlt, AAtEl Itf4*6ti5. N*x;l/2 1E 

it. &fanm (n+) 2o^«at*»). a 73 » ji 1 1 # # * ?> n * , k u -r > m m 1 5 
« , y-hsai 4T«»*nfcm*fiBE*m*-r* (vi n>v ou t) „ 

[ 0 0 0 5 ] 

m®s&<»mjj&E.tz/ 3 - h b.Lx&.m-£n&m&tf&Zo c <o us. cvo 
ut) 1 3icttvrft&£ v&fflwicxtinm i 1 £ vis^mmtf^-z. znz fu-c 

( P + ) 1 5©PIfi§El 8JC«LTN"7x;l/2 1 (N+) 1 7 It 

ISI^t-^-t5*if LTliLTLS (Vi n<Vou t) . 

[ 0 0 0 6 ] 

tttttt©3£ffi«&^*-K30*ttio-r5c:i:*<fc5 0 

-r&fr-£, A*«ffi 2 7 4: tBtJ«EE 2 8 * ?> ft 3 ^ S « M® SS 2 5 t , A C7^/ 
*-^<DffeS}gi[Hlgg2 6 t^M^J(CglJnft7 7 , ^-->3>2 9K*l»Tli, J?E 
112 5 Offl^iE2 8 £ *3 t> ^ ^ « £ A CT^^^-^Ofte«jglUK2 6 £ -5 

ft 3 ^ ^«jE«mihi«S2 5©m^m,E2 a z \ jjms. 2 1 \zn -ormmm^^itir l 

[ 0 0 0 7 ] 

[ fg to # b? & l £ -5 t? zmmi 

[ 0 0 0 8 ] 



(4) 



JP 2004-21782 A 2004. 1. 22 



[ 0 0 0 9 ] 

V i n i: V o u tcomfizO^^l/^^rS^LT, K^YM<DM/l/*«{a;£^ft{c-r5J:-5 
[00 1 0 ] 

[iswons&oj&ag] 

mWE.W.m®2&<D \ tin BE (Vin) 3 1. Bit) ME. (Vout) 32. V ^ 1/ Y (GN 
D) 34, £ SEE HI SS (VREF) 33, 5£ « Sit El SS (I 1) . P^ + *;l/MOSh^^ 
^X^Ml, M2, M5, N^ + ^;l/MOSh^>>?X^M3. M 4 . EJ^>«jEfiI^^i6 
5fc46<DgfitR 1 . R 2A^i|jnT^5. 

feMBimS& 3 3 tfeM%i\3l& I 1 fcPft*;HUOS h7>^X?Ml, M2tNf 
;PMOSh7y>>^?M3, M 4 ic j: RfimMlSlTt^, Sfc, P ^ * * ;P 

mos h^>^x^M5«, m ti mm m CD h 5 ^ V X $ T' & Z „ 

[001 1 ] 

a 1 e ** v t * a « be 3 i <t!)Hi^iE3 2o^i<ai>«^ > w^iET-i&spft^ 

*MOS h7y-/X?M5 0Kl/^>S?ttPSiigE-i?j&t), NlfHET^SN^i/H 
«2rS L T N SHl^©S««Si (V i n) *3 «fc Xf A *J SS 1 ? £ IrJ -d X ? 4 * - K <D JH7j |r] W. 

mmx'&K> > Ki/^>ni 5 « p + tug 1 st-feo, Niiis©N"?x;vii2 1 *ii 

[0012] 

0 2li, ©Hl«5;Sf MOS h^^^X^^ff/SLfc^WBEmiglelSgOEl 

s m fiR H T* & 5 o 

0 1 t 33 S 3* i© «}5ft £ III jg T S ft 46 £ fi , lit Pft^^MO S F7V-;x?M 
MOS h^^^X^MS^iiAPL^^^^figffl-rSo 

P^^Wl/MOS h7>->*X^M8^)V-XH4IU^iE (V i n) 4 1, y - h « BE 
BIII7JIE (Vout) 4 2t5ot^5. K U-C > i: Sitiil ? n t ^ 5 0 T^bS 

[00 1 3 ] 

m 2 iCtS^X x il fit PS » "T & fc> "5 V i n>Vou t <D BHc « . Pf t^*MOS h7>^ 
X^M8©Kl/^ytIfiOiffl(iV i nfcHL<&£o "f & fc> ^ , M80V-X||ff 

V i nT'SSftft, 13 5 k: 5^ f =fc 3 £ . 7—hm®l4lC ; ttLl3;ii±Z%:n.BLtfmbQ2tl 

& v> * 1 1* , y-x«@i6^e»K^-r>*@i5t«^giti±giin-r> a* o k u -c> * 

& 1 5 i:Ig2 1 ttratfflT»5fr5fS65. 
[00 1 4 ] 

— S , 2* git t4b% V i n<Vou t © ^ k: li , Pf t^)VMOS h^v/'X^MS 

OKi/^ytli^pf t*;i/MO s h^y^'x^MSOlltglLT^Sftfe, ■ p 

+ 3wl/ M 0 S F7y-/X^M5«Fl/^y*MTPf t^^MOS h7>"^X^M80 
Hl/l'ytlSOffittV o u t i45„ $fc, Pf t^^MOS h7y->"X?M5iOV 
-xm(4(±, A^»«EE (V i n) 4 1 T £> 3 „ SEot, V i n<Vou t © B# £ P ^ * * 



(5) 



JP 2004-21782 A 2004. 1. 22 



;UMO S h "7 y is X 2 M 5 (DrnfoMM £ Pft^;l/MO S h 7 ? M 5 «V-^i@ 

S^rilLT KMffi&omifcm® ( V i n) 4 1 *5 £ Zf \Jj lz i T ? -( * - V <D m 

73|S]*g&tfj5finTL3:5 d i: £ 85 ± 1" £ £ i: T' # £ 0 
COO 1 5 ] 

CO^OSSiE (Vou t-V i n) It, Pf + *;l/MOS h7>->^?M5®V-7 

L L £ # £ , V i n<Vou tOltPf t^^MOS F 7 5 ^Ififfit* 

Vout42iLT, V-Xiiiit^itSci:-!?^ Pf t^;Hi<0 S h7>^^?M 5 
OV — ^fcKU-f>©«afeOiailK*<fiC»)» Pft*;l/MOS h7^fX?M5iH7> 
f'^^ tLTONLTLSl\ f S^V o u t ' 4 2 £ V i n 4 1 C (rI*^ tiht L $ 
5„ C ft * <♦ 46 IC ti , Pf + *;l/MOS h7>->'X?M5©y- hfti^Vou t 4 

[00 1 6 ] - — 

0 3l±, *¥£m<Dm 3 <DMffim*7ikTM O S h^^^X^^^MLfc^mffiWMlelKOlBl 
C § <D % |» iff fc 46 fC , 0 3 "Z? ti , Pf t^.;l/MO S h7>->*X?M 7 ^fr/tfCglJS 

o 

■f & *> ^ , 13 3 £ if; "T «£ 3 fc , P^t^^MOS h7>^X^M7li, y — F^V i n 5 

1 tt> V — X^Pft^^MOS h7>i/X?M5 0y- f KP-f>^V o u t 5 2 

, i«?pf t*;i/Mos h7>^x?M8oigt, f nfngiLt^s. 

Vin<Vout<DB£ x P?"\'*;l/MOSh7:'£?;t£M8<D£4Stttt % "T £: "6 , P 
+ * ;1/ M O S h7>yx?M7 0iIliVo u t 5 2 © « fi* t ft o T 5 . 
[00 1 7 ] 

fi£oT. Pf t*;l/MOS 1>7>->*X^M7CJ:!), Pf f *il/MO S F7>->7^M5 
©y-UffittVo u t 5 2K&S, P + * ;1/ M O S h7>i/^?M 5 ii h^Vi/'X? 
tLTIiOFFLT^i)> Pf t^/bMOS K'5>'^X^M50iSSS«gii(±jS5tnftV> 0 
L^LftA^, Vin<Vout<DB#, Pf t*;HJO S h 7 > v'X ^ M 5 ©y - Hffi 
^ V o u t 5 ZttSCtCi!), Pf f^^MOS h7>^X$M5(Dy- h £ S it £ 
tlTl>3Pf t*^MOS K5>fX*M 1 tt, Pf t^^MOS h7V^X^M5 t 

n «s tc . Ku>r^op^®jiE^c,NSM^TfesN'> J i;i,aigfe e tifa=ifim<i^(Rj^oT 

^*-KOjll7jfomiffi#?fiftTLi:-? 0 
[00 1 8 ] 

SS #f J5Jt 0 T- & 5 „ 

83 t6l>T, Pft*;l/MOSh7>5?X?Mltt, P ft *;1/M O S h 7 V -> - X ? 

A^oT^-r^- - k o jii # ft « d& # St ft 3 <d t* , cti^Kits^g^ss, 

[0019] 

* m m m T- « , @4l;itJ:5C < Pf t*;l/MO S h7>yx^M5 tl^Sl;:, P^-v 

^wi/Mo s f- ^ > ^ x * m i ois^p^t*;i/Mo s v z/ v * u s comfaizmm? 

-So £ , Pf t**MOS h7>y7>Ml©y-h{,Pft*AMOS h5J";xii 
M5 fcHStV o u t 6 2 tLT*<*S* , feSftJ6, y-F^Vi n6 UU V - X 
%Pft*;l/MOS h 7 > ^* X * M 1 © -7 s - h , Fl/-fy*Pft*AMOS h ^1/iSX 
5 Of - F ( IS^Pf t*;l/MO S F7^^X^M80l«tgibftPft^;l/ 
MOS h ^ 1/ is X $ M 6 * & bu ■? 2> 0 
[ 0 0 2 0 ] 

Vin<Vout(DB$ x Pft^AMOS F^v^x^Msoifiis, "I" & to P ^ 



(6) 



JP 2004-21782 A 2004. 1. 22 



, P^**;l/MOS h ^ ^ ~>* X * M 6 K 0 Pft^^MOS h ^ ->* X * M 1 <D Y - h 
nULitV o u t 62t45, Pft^^MOS F 1 (i h 7^->'^n Ltli 

OF F LTfet), P?t*;l/MO S h ^ 2/^X * M 1 <D mffiWffi It ffi tl % ^ 0 
[ 0 0 21] 

ft**M0Sh5>i?7^M2OFl/^><!)PIilJ|fr6Nai!l*7$4N!>i;HS 

£ 5 IC. Pf f ^;|/MOS h7>->*X^Ml kittt, Pft^^MOSt-^yi'X^M 
2®S«tt> P^t^^MOS h7y^X^M8 0ifi(CjS|!t5 0 
[ 0 0 2 2 ] 

IX ± CD £5 fc, Pf t*il/MOS h7y*;x*M6, M7, M8^aiia-TSCli:{c«i:») x 
V i n<Vou t <DBS£:i3^T N Vou t Sg^fr £ £> V 1 ni|S^'\©ia*3§m?JiUid&nE:^ 

o 

& 43 . VI n>Vou t<DHt«^T^ Pft^ll/MOS F7>->^^M6, U 7 (D Y 
-KiVi nfcgiJtl, froi|i(iliPft*)l/MOSF7yi'^^M8T'3&t) > * 
©P?- + *;l/M0S h7Vy^^M8ttKU^>*J:tfIfilffi^v i nfc^oTV>ifc 
46. Pft**MOSh7V;7^M6, M7ttb7>?;7*i:LTUOF 

[ 0 0 2 3 ] 
Cf8 9!©i»JR3 

tt±RWLftJ:5lc, * » « fc: J: *i tf , Pf t*;VMO S h7^^X^ ^iiJAIEIMffl 
H 3: Iftlt -f 3 £ ttfTt5 0 

[02] *^§|OllOH«|^^tMOS H^****fli^fc5£«ffiMiaK©|§|B| 
W $ 0 T? S 5 o 

[03] *MBJO^2O^5t6firlJ^^-rM0S h 5 > 5? X * * fl l,> fc 5£*ffi««|a« © 0ft 
[04] *f8fH©SB3©*jS0!l*3*rMOS h^i^XSrj&fli^fc^fcffi^jRigBKaigK 
[0 5] «3fEK43»**MOS h7>i?7?*ffl^ftSlEtIlBOIIiaBTf»5. 

[06] ^^tfeitsMo s y- 4tm^it&wmwmmKKmmmm?'( *- v 

[ » ^ <d m m ] 

3 1. 4 1. 5 1, 6 1 • • ( V i n ) % 

3 2, 4 2. 5 2, 6 2 (Vou t) , 

3 3, 4 3, 5 3, 6 3 (VR E F) . 

34, 44, 54, 6 4 -7*7>K (GND) , 

i i ■■■Tzmmmss, R 1 , R 2 -fiSt, 

Ml, M 2 • • P f- ^ * ;l/ M O S h ^ > X £ » 
M3, M4-Nf t*;l/MOS h ^ > X # , 

m 5 ■■■■fem&mmms&omt) k^ym, 



(7) 



JP 2004-21782 A 2004. 1. 



M 6 , M 7 . M 8 — it So 2 ft fc P =f- * % jl M O S h =y y V X * x 

1 i -a i z ■mtim.s.mum.K, 

16-V-XU, 17-*«*« % 18. 19-P+M, 

2 0-N + M, 2 1 - N »> x )l> (§fi) , 2 2 - P -> x ;l/ , 
2 2 5 -£ttJE«ff|Sltt, 2 8-HJAlE, 

2 6 - a c t ?7*-m<Dmmm®s& y 2 9 3 ^, 

3 0 ~a»«E«»*v *- h„ 




(8) 



JP 2004-21782 A 2004. 1. 22 



C0 5] 



13^ 

(Voot) 



^12 




^22 



[0 6] 



✓25 



,28 



mums. 



29 



30 



7* 




